Health hazards associated with a severe sepsis syndrome became more thoroughly and widely recognised in 2001, when the results of an epidemiological study were published on the incidence of this syndrome in American hospitals [1] . Previously, the incidence of severe systemic infections was analysed either according to the affected organ (e.g., pneumonia, meningitis, or peritonitis) or the involved pathogens (streptococci, staphylococci, intestinal bacteria, or fungi). A novel approach to severe systemic infections enables the identification of the widespread occurrence of the syndrome of clinical symptoms, including infections with a systemic inflammatory reaction and infection-caused organ dysfunction. The syndrome in question has been known since 1991 as severe sepsis; however, its definition has mainly been used in the clinical trials of drugs to treat severe infections, while the epidemiological considerations regarding its significance have been limited [2] . The study findings that describe the epidemiological situation in the USA have revealed a number of facts that are extremely important for health care. For example, severe sepsis syndrome is common and is associated with a high mortality as well as high treatment costs. Moreover, it is the most common cause of mortality in intensive care units (ICUs), and its incidence increases by 1.5% each year [1] .
Considering the reasons mentioned above, after the publication of the aforementioned epidemiological study, interest in sepsis increased throughout the medical community. Physicians working in intensive care units were particularly interested as the majority of cases of severe sepsis that are admitted to the ICUs.
On November 11, 2001 , the Polish Society and Anaesthesiology and Intensive Therapy appointed a sepsis working group in Kraków. The group decided to create an Internet registry of severe sepsis cases in the ICU. The registration programme was preceded by a widely disseminated information campaign that was mainly addressed to ICU personnel as well as those in other hospital departments.
METHODS
In 2003, the Internet portal www.sepsa.pl was created (currently not active), and ICU physicians were encouraged to voluntarily register severe sepsis cases based on the questionnaire included there. The questionnaire was filled after the completion of treatment for severe sepsis in ICU patients and it included the following: demographic data, causes of ICU admissions, identification of severe sepsis based on the international definition [2] , microbiological and clinical information, and the course of treatment and its outcome in ICUs. To register as many cases as possible, the observation period was not prolonged beyond the ICU stay. The data on severe sepsis cases were reported anonymously and voluntarily.
The registry project aroused much interest and over half of Polish ICUs took part in it within a short period of time. The members of the working group controlled the quality of the reported data and held numerous meetings as well as regional and centre trainings to supervise and control the quality of the information that was entered. On the web site, the individual centres had access to their own data; moreover, the information about recruitment of nation-wide cases were available every 3 months based on the division into provinces.
In 2007, the web portal owner was changed for technical reasons, which resulted in transient difficulties in the registration of cases, and the registry substantially lost its popularity. The registry was continued until the end of 2009 to close the seven-year observation period. The registry material included an extensive series of cases observed for a long period of time.
The questionnaire data were statistically analysed using Statistica 10.0 (StatSoft Inc. Tulsa, OK, USA). Because the distribution of quantitative data was not normal (confirmed by the Shapiro-Wilk test), the data were presented as medians with the lower and upper quartiles (IQRs). The variables were analysed using Pearson's chi-square test and the Kruskal-Wallis ANOVA test with post-hoc analysis (test of multiple comparisons). The test results were considered significant at P < 0.05. Table 1) . Amongst the registered patients, males predominated every year, and their percentage ranged from 61% during the first registration year to 60% in the final year. The length of the ICU stay ranged between 8-13 days and did not show any significant changes. The percentage of deaths in ICUs assessed over the seven-year period of observation was 49%. The mortality rates consistently decreased from 54% in 2003 and 56% in 2004 to 46% in 2009 (P < 0.05) (Fig. 1) , which reduced the absolute risk of death by 8−10% and the relative risk by 15−18%.
RESULTS

DEMOGRAPHIC OBSERVATIONS
Patients with severe sepsis were hospitalised in ICUs for surgical reasons ( Table 2 ). The percentage of surgical cases exceeded 50% until 2009, when it decreased to 47%. Otherwise, the percentage of non-surgical cases increased from 27% in 2003 to 43% in the final year of registration. The patient profile was determined by the basic sites of infection (Table 3) . Intra-abdominal infections predominated, affecting approximately half of the cases (P < 0.05). One-third of the cases were respiratory tract infections, whose tendency increased in the final years of observation from 27% to 35%.
ORGAN DYSFUNCTION, INDICES OF THE SEVERITY OF THE PATIENTS' CONDITIONS
Patients were admitted to the ICUs in very serious condition ( Table 4 ). Dysfunction of 1−2 organs was recognised on admission in 9−12% of cases. The majority of patients (89%) had dysfunction of 3 or more organs and such proportions were maintained over the seven-year observation time. The indices of the severity of general conditions varied during observation ( Table 4 ). The APACHE II scores on ICU admission increased at yearly intervals from 23 to 28 (P < 0.05), and the SAPS II scores increased from 39 to 55 (P < 0.05). The SOFA scores recorded during the days of severe sepsis diagnosis did not change significantly, and they ranged between 10 and 13, which is comparable to the TISS-28 scores that were calculated throughout the ICU stay (36−38).
AETIOLOGICAL FACTORS OF SEVERE SEPSIS
Severe sepsis was most commonly caused by extra-hospital infections (53%) (P < 0.05), which was followed by hospital infections acquired outside ICUs (33%). ICU-acquired infections were observed in 10% of the cases (Table 5 ). The pathogens responsible for infections included mainly Gram-negative bacteria (48−64%). Gram-positive bacteria were considered the causes of severe sepsis in over 40% of the cases in the first 4 years of observation, showing a declining tendency in 2008−2009. Multi-bacterial infections were observed in 27% of the patients. Fungal infections showed a downward tendency during observation (from 20% to 12%), whereas viruses rarely (0.8%) caused severe sepsis syndromes in patients hospitalised in ICUs. In 11% of the patients, the aetiological factor of severe sepsis could not be determined (Table 6) .
Positive blood culture was found in 41% of the patients diagnosed with severe sepsis. The microorganisms that were most commonly identified in the blood were streptococci, (7) 44 (4) 36 (5) 35 (5) 10 (2) 18 (5) 290 (6) Others 70 (9) 80 (7) 72 (7) 54 (7) 44 (8) 16 (4) 14 (4) 350 (7) Percentages given in brackets were rounded off to integers which was followed by staphylococci, colibacilli, Acinetobacter and Candida.
TREATMENT OF SEVERE SEPSIS
Empiric treatment with antibiotics is generally started with broad-spectrum preparations ( Table 7) . The most commonly applied antibiotics include imipenem with cilastatine (25%), piperacillin with tazobactam (22%), vancomycin (21%) and meropenem (17%). Because surgical infections predominated, metronidazole was often used (21%).
Catecholamines were used in the majority of patients with severe sepsis (86%) ( Table 8 ). During the 7 years, there was a distinct trend for reduced use of dopamine, which decreased from 71% in 2003 to 24% in 2009. In contrast, the use of noradrenaline increased from 61% in 2003 to 90% in the final year of observation. Ventilation was universally applied (88%) in this group of patients. Renal replacement therapy was administered in over 30% of patients during the final two years of observation, which resulted from substantial popularisation of continuous techniques, which increased from 20% to 90% within 7 years.
Amongst the supplemental drugs, adrenal cortex steroids were commonly administered (50−78%). Heparin was applied in 75−96% of cases, showing a distinct upward tendency during the final two years of observation (Table 9) . Albumins were used in 2−26% of patients and there was no tendency of change observed during the observation period. Drotrecogin alfa (Xigris) was administered in an average of 9% of individuals, whereas antithrombin was administered in 5%.
DISCUSSION
The primary aim of the severe sepsis registry was to highlight an important issue, which was not recognised in the health care system even though it was a significant medical and social challenge. The registry included intensive care units that admit the most critical cases of severe sepsis and septic shock. Moreover, ICUs in Poland are organised Postoperative wound 54 (7) 55 (5) 60 (6) 59 (8) 35 (6) 26 (6) 10 (3) 299 (6) Blood 86 (11) 82 (8) 90 (9) 63 (8) 45 (8) 14 (3) 17 (5) 397 (8) Urinary system 41 (5) 74 (6) 71 (7) 51 (7) 34 (6) 27 (6) 18 (5) (8) 151 (14) 97 (10) 79 (10) 53 (9) 28 (6) 45 (13) 515 (10) unknown 95 (12) 28 (3) 16 (2) 21 (3) 20 (3) 4 (1) 4 (1) 188 (4) P-value < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05
Percentages given in brackets were rounded off to integers (9) 138 (13) 133 (13) 79 (10) 51 (9) 42 (9) 29 (9) 557 (11) P-value < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05
Positive blood culture n (%) 322 (42) 423 (39) 418 (42) 315 (40) 229 (39) 199 (45) 124 (37) 2030 (41) Percentages given in brackets were rounded off to integers; *the aetiological factor of severe sepsis was not determinable web portal owner changed, resulting in transient difficulties in the case registration, which permanently discouraged some units. The mean age of the patients and the gender distribution were similar to the results published in the studies from other European countries [3−5] . In the majority of cases, patients were admitted to ICUs with multiple organ failure, and they had high scores on scales evaluating the severity of their conditions. The serious conditions on ICU admission were associated with hindered availability of intensive care stations (which is less than 20 stations per 100 hospital beds in Poland). A similar situation was observed in Slovakia [6] .
The majority of patients with severe sepsis had surgical disease. The highest percentage of surgical patients resulted in a high incidence of reporting intra-abdominal infections, which was likely to affect the predominance of Gram-negative bacteria amongst the pathogens that were considered the source of sepsis. The previous studies performed in European ICUs demonstrated that the causes of severe sepsis were mostly respiratory tract infections [7] .
The treatment was predominantly based on broad--spectrum antibiotics, particularly carbapenems, which is likely to cause a dangerous trend of increasing the resistance of ICU bacteria to the aforementioned drugs. The use of dopamine was found to be decreasing, whereas the use of noradrenaline increased, which was consistent with the international guidelines for treating severe sepsis [8] . The application of continuous methods of renal replacement therapy has substantially increased since 2008, which was clearly associated with changes in the financing of those procedures by the National Health Fund that were beneficial for users and resulted in widespread use of haemofiltration in ICUs.
During the seven-year observation period, the relative risk of death reduced by 18%. It is difficult to explicitly determine the cause of this significant mortality reduction when the methods applied for information collection were burdened with a substantial system-related error. Because the demographic information (age and gender), types of infection and severity of the patient's conditions were relatively stable during the observation period, the improvement of treatment outcomes can be attributed to the informational and training activities performed during the functioning of the severe sepsis registry in Polish ICUs.
The present paper is limited by possible errors in the method of data collection. The study describes a series of cases that were voluntarily registered on the website according to the defined protocol. It does not fulfil the requirements for more demanding epidemiological studies. Moreover, the study does not allow for determining the prevalence, as in large-scale research, nor the incidence, as in cohort studies. The large-scale study on the incidence of severe sepsis in Polish ICUs was published in 2007. The incidence of severe sepsis in this study was found to be 16% of all patients treated in ICUs [9] .
A substantial strong point of the registry is the number of collected cases and the duration of observations. In spite of the obvious risk of error associated with the method of data collection, the data obtained were stable during the successive years, which provides reliable information on tendencies regarding ICU functioning and ICU patients. Being aware that such a description is burdened with methodological error, we present the registry findings without formulating causal relationships. Instead, we highlight an extremely important and still underestimated health problem based on 5000 cases collected over 7 years. We believe that the registry results will be of interest to those who are responsible for health care organisation in Poland, especially in the field of infection medicine, microbiology and intensive care. Undoubtedly, the issue of systemic infections is important in all clinical disciplines and poses a global challenge [10] .
Severe sepsis syndrome should be registered not only in ICUs but also in the entire system of health care and be obligatory, such as in the cases of alarming pathogens and infections associated with them. It is necessary to improve the outcomes of treatment of the syndrome in question in Poland. Such a belief seems fully grounded, in the light of current global trends in health care development, as maintaining a registry of severe sepsis also worked on the international scale [11] . In 2012, physicians and researchers studying sepsis proclaimed the World Sepsis Declaration [12] . The declaration considers the registry of cases as one of the most relevant tasks of the programme for combatting Drotrecogin alfa n (%) 57 (7) 105 (9) 82 (8) 65 (8) 55 (9) 47 (11) 18 (6) 429 (9) Antithrombin n (%) 18 (2) 56 (5) 36 (4) 26 (3) 17 (3) 44 (10) 49 (15) 246 (5) Percentages given in brackets were rounded off to integers sepsis. International health care systems should implement such registries as an obligatory system of data collection until 2020. The global data, gained in such a way, on the incidence and course of sepsis should enable the creation of an effective management strategy for controlling one of the main health hazards of our time. Analysis of the data obtained from the voluntary registry of severe sepsis cases is a source of inspiration for creating a national programme of registration for all severe sepsis cases, including those treated outside the ICUs, to determine an appropriate strategy of diagnostic and therapeutic management. to ICUs in critical condition with symptoms of multiple organ failure. 3 . The mortality of patients with severe sepsis in ICUs was high, exceeding 50% during the first years of observation. During the 7-year period, the mortality rates decreased significantly.
